Neuroimaging Degeneracy Ontologies a b s t r a c t This paper provides a historical and future perspective on how neuropsychology and neuroimaging can be used to develop cognitive models of human brain functions. Section 1 focuses on the emergence of cognitive modelling from neuropsychology, why lesion location was considered to be unimportant and the challenges faced when mapping symptoms to impaired cognitive processes. Section 2 describes how established cognitive models based on behavioural data alone cannot explain the complex patterns of distributed brain activity that are observed in functional neuroimaging studies. This has led to proposals for new cognitive processes, new cognitive strategies and new functional ontologies for cognition. Section 3 considers how the integration of data from lesion, behavioural and functional neuroimaging studies of large cohorts of brain damaged patients can be used to determine whether inter-patient variability in behaviour is due to differences in the premorbid function of each brain region, lesion site or cognitive strategy.
Introduction
The motivation for this paper was to describe a journey of thoughts and theories about cognitive models of human brain function that were initiated by conducting neuropsychological and neuroimaging studies with Glyn Humphreys. Previous discussions of how neuroimaging has contributed to cognitive models were the focus of a special issue of Cortex more than 10 years ago. The lead article (Coltheart, 2006a) argued in line with others previously (e.g., Colby, 1978; Harley, 2004; Marr & Poggio, 1977; Uttal, 2001 ) that knowing about neural implementation of cognitive processing had not to date (2006) informed or changed our cognitive models. The debate centred on whether there was any evidence that neuroimaging had provided new insights that adjudicated between two alternative cognitive models. Although several examples were offered (Henson et al., 2006; Jack, Sylvester, & Corbetta, 2006; Jonides, Nee, & Berman, 2006; Seron & Fias, 2006; Vallar, 
